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EXECUTIVE SUMMARY 

 

The U.S. Army is actively pursuing advanced technologies that can monitor aviation fuel 

cleanliness by detecting and quantifying water and particulate matter. There are several viable 

options but the preference is to have sensors that are in-line and can perform measurements in 

near real-time. Although present-day particle counting technology may be sufficient for 

measuring solid contaminants in real-time, they cannot sufficiently differentiate between water 

droplets and solids. The objective of this effort was to conduct an operational test of two 

developmental, in-line fuel sensors under real-world flow conditions. The sensors were subjected 

to a range of water and particulate contamination and the results were compared to standard 

laboratory/field methods. The testing yielded some promising results but further research will be 

needed to move the technology forward.  
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1.0 OBJECTIVE AND BACKGROUND 

The objective of this effort was to conduct an operational test of in-line fuel sensors provided by 

the government. The sensors were designed to detect, differentiate, and quantify free water  

(0-30 ppm) and sediment (0-5 mg/L) independently. The testing included a comparative analysis 

of the sensors to standard test methods for water content and particulates. 

 

2.0 TESTING PROCEDURE 

2.1 TEST SENSORS 

Two sensor systems, from the following companies, were selected by TARDEC for testing in the 

Southwest Research Institute aviation filtration test facility: 

 Progeny Systems Corporation 

 J.M. Canty Inc. 

 

2.2 TEST CONDITIONS 

Both sets of testing were witnessed by Joel Schmitigal (TARDEC) and a representative from the 

respective instrument company. Both sensors were installed in-line and subjected to the 

following nominal conditions: 

 System Flow Rate: 105.7 gpm (400 L/m) 

 Neat Jet A Baseline 

 A-1 Test Dust at 1.0, 0.5 and 0.25 mg/L 

 A-2 Test Dust at 1.0, 0.5 and 0.25 mg/L 

 A-3 Test Dust at 1.0, 0.5 and 0.25 mg/L 

 Water Challenges at 5, 10, 20, and 40 ppm 

 Red Iron Oxide (RIO) at 1.0, 0.5 and 0.25 mg/L 

 Lowest water detected with RIO 

 Lowest water detected with A-1 Test Dust at 0.25mg/L 
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2.3 TEST MEASUREMENTS 

The following measurements were taken during each test: 

 gravimetric samples at 5 and 20 minutes per ASTM D2276 

 Aqua-Glo to measure free water per ASTM D3240 

 particle counts by: 

o Parker ACM 20 

o Parker IOS 

o Stanhope-Seta AvCount 

 fuel flow rate 

 differential pressure 

 fuel temperature 

 voltage response of in-line optical sensors. 

 

3.0 RESULTS OF TESTING 

3.1 PROGENY 

Joel Schmitigal (TARDEC) and Mike Strong and David Beers (Progeny Systems Corporation) 

visited SwRI the week of 04 November 2013 to witness testing of the Progeny instrumentation. 

The Progeny instrumentation was installed in-line and the following tests were performed: 

 Neat Jet A Baseline followed by A-1 Test Dust at 1.0, 0.5, 0.25 mg/L 

 Neat Jet A Baseline followed by A-2 Test Dust at 1.0, 0.5, 0.25 mg/L 

 Neat Jet A Baseline followed by A-3 Test Dust at 1.0, 0.5, 0.25 mg/L 

 Neat Jet A Baseline followed by water challenge at 5, 10, 20, 40 ppm 

 Neat Jet A Baseline followed by Red Iron Oxide (RIO) at 1.0, 0.5, 0.25 mg/L 

 Neat Jet A Baseline, Baseline of A-2 Test Dust at 0.25 mg/L, followed by water 

challenge at 5, 10, 20 ppm 

 

All data was collected and tabulated and, per TARDEC’s request, submitted independently of the 

final report. A detailed report was to be prepared by TARDEC. 
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3.2 CANTY 

Joel Schmitigal (TARDEC) and Justin Halbach (J.M. Canty Inc.) visited SwRI the week of 

03 November 2014 to witness testing of the Canty instrumentation. The Canty instrumentation 

was installed in-line and completed the following tests: 

 Neat Jet A Baseline followed by A-1 Test Dust at 1.0, 0.5, 0.25 mg/L 

 Neat Jet A Baseline followed by A-2 Test Dust at 1.0, 0.5, 0.25 mg/L 

 Neat Jet A Baseline followed by A-3 Test Dust at 1.0, 0.5, 0.25 mg/L 

 Neat Jet A Baseline followed by water challenge at 5, 10, 20, 40 ppm 

 Neat Jet A Baseline followed by Red Iron Oxide (RIO) at 1.0, 0.5, 0.25 mg/L 

 Neat Jet A Baseline, Baseline of A-2 Test Dust at 0.25 mg/L, followed by water 

challenge at 5 ppm 

 

All data was collected and tabulated and, per TARDEC’s request, submitted independently of the 

final report. A detailed report was to be prepared by TARDEC. 

 

Overall, the Canty instrumentation was unable to operate under higher flow rates. The flow rate 

was limited to 29 GPM, but the desired flow rate was 105.7 GPM. There were several cases 

where a particle was classified as both a water droplet and dirt particulate. The sample size was 

also very small compared to standard particle counters. The Canty instrument was, however, able 

to detect and distinguish between water and dirt passing by the lens. 

 

4.0 CONCLUSION 

Overall, both systems showed positive results. However, each system would require additional 

research and development to enhance its ability to differentiate between dirt particles and water 

droplets. The fuel sample size needs to be more comparable to that of the standard particle 

counters and results will likely need to be presented in ISO 4406 codes in order to be accepted by 

the industry. A more extensive discussion about each sensor will be provided in the forthcoming 

reports from TARDEC.  

 




